Age-related increase in the immunoproteasome content in rat hippocampus: molecular and functional aspects.
Alterations in the proteasome activity in the CNS have been described during aging. However, a detailed study of all proteasome subunits is actually lacking. We have analyzed, in vivo, the age-related modifications in the molecular composition of hippocampal proteasomes. We found that the immunoproteasome/proteasome ratio was increased in aged hippocampus. The processing of the low-molecular-mass protein (LMP)7/beta(5i) subunit, practically absent in young hippocampus, was increased in aged animals. Among the potential factors underlying these modifications we evaluated the neuroinflammation and the transcription factor Zif268. Lipopolysaccharide (LPS)-induced neuroinflammation in young rats, up-regulated the expression of immunoproteasome subunits and increased the processing of the LMP7/beta(5i) protein. Moreover, the hydrophobicity of cellular peptides, analyzed by liquid chromatography, increased in both, young LPS-injected animals and aged rats, suggesting that immunoproteasomes including the LMP7/beta(5i) subunit could, at least in part, account for this modification. Also, the mRNA expression of the transcription factor Zif268, which down-regulates the immunoproteasome subunit LMP7/beta(5i) by binding to sequences within the promoter regions, was decreased in both, aged hippocampus and young LPS-injected animals. Finally, we found that spatial memory training in young animals, a situation in which the expression of Zif268 is increased, modified the mRNA expression of the constitutive and catalytic subunits in an opposite manner. Based on present data, we propose that the age-related increases in the content of hippocampal immunoproteasome is mostly because of neuroinflammatory processes associated to aging.